This paper investigates the role of macroeconomic variables on stock prices movement in Cote d'Ivoire. We utilize the stock price index (SPI) call BRVM10 to represent Cote d'Ivoire stock market and some relevant macroeconomic variables such as industrial production index (IPI), consumer price index (CPI), domestic interest rate (IR), real exchange rate (EXR) and real money supply (M 2 ). We examine both long-run and short-run dynamic relationships between the stock market index and the economic variables with quarterly data covering the period of 1999:1 to 2007:4 using Johansen's multivariate cointegration test techniques. The study identified that there is cointegration between macroeconomic variables and Stock prices in Cote d'Ivoire indicating long-run relationship. The results of Impulse Response Function (IRF) and Forecast Error Variance Decomposition (FEVD) demonstrate that out of five macroeconomic variables selected, only consumer price index (CPI) and domestic interest rate (IR) are the key determinants of the stock price movements in Cote d'Ivoire. The Granger-causality test based on the vector autoregressive (VAR) analytical framework was employed to empirically reveal that there is strong bi-directional relationship between stock price index (SPI) and domestic interest rate (IR).Thus, changes in the domestic interest rate might be used to predict the future stock price movement. The research also found that macroeconomic factors are not appropriate indicators to forecast the future behavior of the stock index movements in Cote d'Ivoire.
Introduction
During the last past three decades, the relationship between macroeconomic variables and stock market index has been an important debate subject for both financial and macro economists. It has been extensively studied in developed capital markets and literature on the variables date back to 1970s. However, multifactor models have been developed as an explanatory factor of the variation in equity prices and these studies have typically focused on developed markets. Despite there are a numerous studies that investigate the causal effect relationship between macroeconomic variables and stock market, both the academics and the practitioners have not arrived at a consensus on the causality's direction among these variables, which remained as a source of ambiguity.
Many economists believe that significant decrease in stock prices could be source of future recession, whereas large increase in stock prices may reflect the expectation towards future economic growth. However, there were controversy issues to doubt the stock market's predictive ability such as the 1987 stock market crashed followed by world recession and 1997 Asian financial crisis (Har, Tan, & Lim, 2008) . The investigations were focused on developed, emerging and both developed and emerging capital markets context and the extant literature reveals and liquidity. The cointegration analysis through error correction mechanisms (ECM) indicated significant long-run and short-run relationships between the variables, implying that real interest rates had an impact on stock market performance. To come back to West African case, (Yayah, 2009 ) have used time-series data to examine the long-run and causal relationship between inflation and financial development in the West African Economic and Monetary Union countries by utilizing (Toda & Yamamoto 1995) test. The empirical results show no evidence of long-run relationship between inflation and financial development for six countries and no causality for two countries. He found that financial development causes inflation in four countries then, evidence of reverse causation has been detected for only two countries. Overall, these results give support to the UEMOA (Note 1) criteria aiming at keeping inflation rate below the threshold of 3% as a prerequisite for sustainable growth and real convergence. (Loesse, 2009 ) reexamine the cointegrating and causal relationship between financial development and economic growth in the case of ECOWAS (Note 2) countries. To this end, he used the (Pesaran, Shin, & Smith, 2001) approach to cointegration and the procedure for noncausality test of (Toda & Yamamoto, 1995) and also utilized data from the World Bank (2007) and covers the period . He calculated exact bounds critical values and showed that there is a positive long-run relationship between financial development and economic growth in four countries, namely, Cote d'Ivoire, Guinea, Niger and Togo, and a negative one in Cape Verde and Sierra Leone. In addition, finance marked development causes growth only in Cote d'Ivoire and Guinea. (Tachiwou, 2010) examined the impact of stock market development on growth in West African monetary union by utilizing time series data over the period 1995 -2006 and analyzed both the short run and long run relationship by constructing an Error-Correction Model. He finds that stock market development positively affects economic growth in West African monetary union both in the short run and long run. Specifically, how does this less-developed market respond to changes in its fundamental economic variables, compared with the well-developed, well-organized, and more-efficient markets? It is hoped that this research can contribute to bridge the gap.
The objective of this paper is to investigate the causality between stock market and some relevant macroeconomic variables in Cote d'Ivoire. In actual fact, Cote d'Ivoire has experienced sustained and consistent growth over the years despite being affected by the disadvantages of a small country. The Stock Market of West African monetary union (BRVM) is fairly new, established in 1997. However, it is one of the best performing stock market in Africa. It is one of the seven stock markets which trade automatically in Africa. The remain part of this paper is organize as follows. In the next section we develop the structural model of our analysis, stock return framework, arbitrage pricing theory, and dividend discount model (DDM). Section 3 describes the estimation specification and the data sources. Section 4 presents and discusses the estimation results. Section 5 concludes.
The model: Stock Return Framework, Arbitrage Pricing Theory, and Dividend Discount Model (DDM)

The Stock Return Framework
The main literature of characteristics of stock return was studied by (Hsieh, 1988) . He examined the statistical properties of daily rate of change of five foreign currencies from 1974 to 1983. He found that the exchange rate distributions like the equity return distributions have similar characteristics. Specifically, both return distributions are leptokurtic (too small). Hsieh suggested that there are two competing explanations for the observed heavy tails of the distribution: (a) the data are identically distributed drawn from a heavy tail of distribution whose parameters remain fixed over time; (b) the data are not identically distributed but drawn from a distribution whose parameters vary over time. In addition, he documented the day-of-the-week effect for the exchange rate data. However, he concluded that the rejection of the i.i.d. hypotheses for the exchange rate data was not attributable to the presence of the day-of-the-week effect. In these studies, the empirical distributions of stock price changes over time yield a higher frequency of observations near the mean and the tails than would be expected for a normal distribution. The simple kurtosis is almost always found to be greater than 3 (the value expected for a normal distribution). This type of distribution is characterized as peaked and fat-tailed. Since the normality of the stock return distribution is the crucial assumption underlying financial theories and their empirical evaluations, the "fat-tailed" findings cast doubts on the validity of findings which assume the normal distribution of stock returns. At least two explanations of the observed kurtosis in stock returns are found in the literature. One suggests that stock returns are best described by a member of the class of distributions with infinite variance, "the stable paretian distribution" while the other suggests that stock returns are sampled form a mixture of distributions that have different variances "the mixture of distribution hypothesis" (Fama E. F., 1963) and (Mandelbrot, 1962) proposed that security returns follow a stable paretian distribution with an infinite variance. (Fama E. F., 1965) illustrated that stable paretian distribution has two crucial properties: (1) their stability under addition and (2) their limited distributions for sums of independent, identically distributed random variable (Note 3). observed fat-tail in the empirical distribution of stock returns. This hypothesis asserts that stock returns are sampled from a mixture of distributions which have different conditional variances. The Heteroskedasticity associated with such mixtures of normal distributions will result in larger values of the sample kurtosis. As a result, this hypothesis implies that the distributions of underlying parameters are nonstationary over time. (Clark, 1973) , (Epps & Epps, 1976) , (Tauchen & Pitts, 1983) , (Harris, 1986) , (Lamoureux & Lastrapes, 1990) , and (Richardson & Smith, 1994) have presented evidence supporting the mixture of distribution hypothesis from their studies of the stock return volatility-volume relationship. These findings have suggested that stock price data be generated by a conditional stochastic process with a changing variance parameter which can be proxied by volume. Also, several researchers including (Praetz, 1972) and (Blattberg & Gondeds, 1974) , among others, have verified that if conditional variance follows an inverted gamma distribution, the resulting (posterior) distribution is the student t which is a distribution with fat-tailed properties. In this study, the scope of hypotheses is delineated as follows:
The stock returns are normally distributed H A 1 : The stock returns are not normally distributed.
The study employs two statistical tests to determine whether each return series is normally distributed: the chi-square goodness of fit test for normality of residuals by Klein (1974) and the Jarque-Bera statistic. According to (Jarque-Bera, 1987) , the Jarque-Bera statistic is calculated as follows:
Where n = the number of observations; s = skewness; and k = kurtosis. (Note 4) We begin with the assumption that log price Pt follows a random walk without drift:
Denote by I t the following random variable:
I t is a indicator variable indicating whether the Rt is positive or negative. Define N s and N r as the numbers of sequences and reversals respectively in historical stock return, where the former are pairs of consecutive returns with the same sign, and the latter are pairs of consecutive returns with opposite signs. Given a simple of n+1 returns R 1 , R 2 , R 1 n , the N s and N r can be expresses a simple functions of I t 's:
(1 )(1 )
Where N r = n-N s If we add the further restriction that the distribution of increments is symmetric, then whether Rt is positive or negative should be equally likely, which implies that for any pair of consecutive returns, a sequence and reversal are equally probable; hence the ratio Ĉ J = N s / N r (Cowles & Jones, 1937) should be approximately equal to one. Since returns at different time are independent under H 0 ,Ĉ J can be interpreted as a consistent estimator of the ratio of the 1-π s , which is
Under H 0 , s  =1/2, CJ=1.We need the asymptotic distribution of statistics Ĉ J = N s / (n-N r ) which ban be derived by delta method from the distribution of N s . With N s being a binominal random variable, i.e. the sum of n Bernoulli random variable y t where: To investigate if the stock price changes exhibit nonlinear dependence, we use three tests such us the autocorrelation coefficients and Box-Pierce Q-statistics of the square residual of an autoregressive moving average (ARMA) model are examined. In a step by step process utilized by (Hsieh, 1988) to uncover the possible causes of the rejection of the i.i.d. hypothesis for the five exchange rates, be documented the day-of-the-week effect. However, he concluded that the rejection of the i.i.d. hypotheses for exchange rates was not attributable to the presence of the day-of-the-week effect. To test the day-of-the-week effect in stock returns this study, we follow 3 steps. i) investigates whether the day-of-the-week effect is present in the stock market data, ii) tests whether the distribution of stock returns changes across days of the week, and iii) Examines if the rejection of the i.i.d. hypothesis is attributable to the day-of-the-week effect. As a preliminary test, the study conducts a test of whether the day-of-the-week effect exists in the stock returns by running the following regression with binary dummy variables for each index to test whether there is any statistically significant difference among stock market returns, on different days of the week. The model which he estimated can be represented as follows:
Where D t 1 = 1 if day t is a Monday and 0 otherwise; D t 2 = 1 if day t is a Tuesday and 0 otherwise; and so on. The coefficients B1 to B5 are the mean returns for Monday through Friday, respectively. The stochastic error term is given by u t .Using the regression in equation (1), the following hypotheses are proposed and tested to determine the existence of the day-of-the-week effect in the West African Regional stock market. 
At least one trading day has a significantly different mean return. In order to test whether the distribution of stock returns actually changes across the days-of-the-week, the data are categorized into five groups (Monday through Friday) in accordance with days of the week. We test the following null hypothesis of equal mean returns across days of the week:
If the daily returns are drawn from an identical distribution, they will be expected to be equal. However, the rejection of the null hypothesis would indicate a specific observable pattern in the stock market returns, thus violation of weak-form market efficiency.
Arbitrage Pricing Theory
The Arbitrage Pricing Theory (APT) was developed primarily by (Ross S., 1976a (Ross S., , 1976b . APT means that the expected return of a financial asset can be modeled as a linear function of various macro-economic factors or theoretical market indices, where sensitivity to changes in each factor is represented by a factor-specific beta coefficient (Note 6). It is a one-period model in which every investor believes that the stochastic properties of returns of capital assets are consistent with a factor structure. (Ross S., 1976a (Ross S., , 1976b argues that if equilibrium prices offer no arbitrage opportunities over static portfolios of the assets, then the expected returns on the assets are approximately linearly related to the factor loadings. The APT is a substitute for the Capital Asset Pricing Model (CAPM) in that both assert a linear relation between assets' expected returns and their covariance with other random variables. The Capital Asset Pricing Model (CAPM) is based on the sufficiency of the mean variance framework for investment decision making. The asset pricing relationship is given as follow. 
If we assume that
by substitution, we obtain the equation 12 as follow.
Where i u and m u are the expected return of security i and the market portfolio, respectively, and f r is the return on the free-risk security. The market portfolio is the value of all securities in the inverse. i  measures the systematic risk of the security and is estimated as the sensitivity of the security's returns to those of the market portfolio using the market model equation we obtain the following regression:
Where it r and mt r are period t returns on security i and the market portfolio, respectively. The market model is view as the return generating model consistent with capital asset price model (CAPM), is utilized for event studies. If we consider the average returns on security, the market portfolio, and the free risk security are , i m r r and f r respectively over the period T, in the absence of any inferior or superior performance, the CAPM can be written as follow:
Therefore, the difference used to measure the performance is defined bellow.
( )
The performance measure i  popularly known as Jensen's alpha (Note 7) is usually estimated using an excess return market model: (17) bellow by substitution.
Focusing on asset returns governed by a factor structure, the arbitrage price theory (APT) is a one-period model which covers the weakness of CAPM, in which preclusion of arbitrage over static portfolios of these assets leads to a linear relation between the expected return and its covariance with the factors. CAPM shows us a world in which β is king, however, when investors hold different portfolios, the value of β changes. When we measure the market portfolio differently (by taking a different broad index of stocks and shares), we get a different result for β. APT was developed to cover up these deficiencies. (Ross, 1976 ) (Note 8), who developed APT, dropped the assumptions on preferences and strict maximization. The big idea of APT is to look at which combinations of assets one would hold to rule out any arbitrage. Arbitrage is possible when two assets with the same risk have different returns. The APT, however, does not preclude arbitrage over dynamic portfolios. Therefore, the applications of the APT in the evaluation of managed portfolios contradict at least the spirit of the APT, which obtains price restrictions by assuming the absence of arbitrage. The model of (Ross, 1976 ) is based on the popular intuition that the security returns are affected by several, presumably a small number factors. This intuition can be view into a factor model written bellow:
Where  's are the standardized factor scores in that they have zero means and unit standard deviations and b are the sensitivities of the security to the factors. The factors are designed so that they are orthogonal to each other and to the residual element e . In matrix notation, we can write for a sample of n securities then we obtain equation (17)' as follow:
With t R and M are the nX1 vector of realize and expected returns, B is the nXk of sensitivities, t  is the nX1 vector of residuals. Further, (Ross, 1976) assumes that the market which consists of infinitely many securities is efficient in the sense that the payoff on an arbitrage portfolio, a zero cost portfolio with zero sensitivity is zero (Note 9). The factor model and no-arbitrage assumptions combined with a few other minor assumptions conduct to the pricing equation of the arbitrage price theory (APT) mentioned bellow:
written by matrix we have (20) Where l represents a 1 nX vector of one and is a 1 kX vector of  ; The approximation ( ) in the APT pricing equation arises in economies with finite number of securities because the total risk (variance) of the arbitrage portfolio is not completely diversifiable in a finite economy. The theoretical arguments provided by (Ross, 1976) , (Dybvig, 1983) and (Grinblatt & Titman, 1983) show that the average pricing error would empirically be negligibly small. (Shanken, 1982) argues that even if the average pricing error is small, individual pricing errors may be large.
Applying APT to real economy, the macroeconomics modulated independent state-space model was proposed by (Xu, 2000) with an aim to model the financial market in a state of general equilibrium. Unlike traditional APT, it further utilizes observed macroeconomic variables and indices to implement the concept of long-term equilibrium in economics. In general, the model takes the following form: 
Dividend Discount Model (DDM)
The fundamental value of an asset can be viewed as a function of three variables: the size, timing and uncertainty of the cash flows the asset will generate for investors over its lifetime. For equities, the cash flows are generally dividends and the uncertainty lies in the timing and growth of the firms' earnings and its subsequent ability to pay dividends. Since dividends historically have depended on the size and sustainability of earnings, both dividends and earnings are key determinants of the value of equity. To determine the expected price of an asset, we assume that investors use fundamental valuation techniques. The first model we consider is the dividend discount model (DDM) of stock prices. We consider a person who purchases a stock today for price Pt and sells it tomorrow for price 1 t P  and generates a rate of return on this investment of: ...
Then we obtain the equation (26) after arrangement.
We now consider a rational expectations approach to the determination of stock prices. In the context of stock prices, rational expectations signify investors understand equation (26) and that all expectations of future variables must be consistent with it. This means that:
Where E t signifies the expectation of a variable at the period , then the stock price at time is observable therefore E t P t = P t means that:
If we assume that the return on stock is expected to equal some constant value for all future periods
this helps us transform the equation (28) as follow:
The equation (29) is specific example of what is known as first order stochastic difference equation (Note 10) because such equations are used in macroeconomics. In general, we can rewrite this equation as follows:
The equation (30) holds in all periods, so under the assumption of rational expectations (Note 11), the agents understand the equation and formulate their expectation in a way that is consistent with it we have:
By substitution in the equation (31), we obtain the equation written bellow as:
Repeating this method by substituting in for 2 t t abE x  , and then 3 t t abE x  and so on, we obtain the generalized and more compact form:
If we compare very carefully the equation (29) and (30) 
We assume that the final term tends to zero as N get big we have
The explanation is that if it did not hold then we could set all future values of t D equal to zero, and the stock price would still be positive. But a stock that never pays out should be inherently worthless, so this condition rules this possibility out. With this imposed, our solution becomes.
Means that stock prices should equal a discounted present-value sum of expected future dividends, this equation is usually known as the dividend-discount model (DDM).The (Gordon, 1962) growth model is a useful special case that is often used as a benchmark for thinking about stock prices is the case in which dividends are expected to grow at a constant rate such as:
In this case, dividend-discount model predicts that the stock price should be given by:
This geometric series formula gets used a lot in modern macroeconomics, not just in examples involving the multiplier. Here we can use it as long as 1 1 1
mean that as long as r (the expected return on the stock market) is greater than g (the growth rate of dividends).
Model Specification, Estimation Method and Data Sources
Model Specification
This study investigates the effect of macroeconomic variables on stock prices Cote d'Ivoire. Many researchers have developed multifactor models relating to a number of macroeconomic variables (Chen, Roll, & Ross, 1986) , (Jorion, 1991) ; (Ely & Robinson, 1997) ; (Bilson & al., 2001) , (Chen & Al, 2005) examined the relationship between macroeconomic variables and hotel stock returns and they incorporated natural log into the data in order to run the regression analysis. In the same way, (Rangvid, 2001) and (Gjerde & Saettem, 1999) employed Vector Auto Regression (VAR) model and all variables have been converted into natural logarithm. However, macroeconomic variables such as money supply, industrial production index, interest rate and exchange rate have been used in a numerous research papers for Emerging Stock Market (ESM) studies. There are several theoretical justifications to explain the relationship between macroeconomic variables and stock prices (Homa & Jaffe, 1971) ; (Mandelker & Tandon, 1985) ; (Boudoukh & Richardson, 1993) . To explore long-run relationship between economic variables and stock prices we base our analysis on the model employed by (Bilson & al., 2001) . Therefore, the following econometric model is specified as follow:
Where Ln represents the natural logarithm, SPI is the stock prices, CPI denotes the consumers price index (inflation), the domestic interest rate is depicted by IR, EXR is the real exchange rate, M 2 is the broad money supply, Ω is a Dummy variables to capture all qualitative data and μ t is the error term. We expected to have the following sign of our coefficients as follow: β 1 , β 5 > 0; β 2 , β 3 < 0 andβ 4 >0 orβ 4 <0
Estimation Method and Data Sources
Before conducted our empirical study, the time series properties of the variables need to be examines. Non-stationary time series data has often been regarded as a problem in empirical analysis. Working with non-stationary variables leads to spurious regression results from which further inference is meaningless when these variables are estimates in their levels. In order to overcome this problem there is a need for testing the stationarity of these micro-economic variables. The unit root and cointegration test on relevant economic variables are in order to determine time series characteristics. This test is important as it shows the number of times the variable has to be differenced to arrive at a stationary value. In general, economic variables which are stationary are called I (0) series and those which are to be differenced once in order to achieve a stationary value are called I (1) series. In testing for stationarity, the standard augmented Dickey -Fuller test (Dickey, 1979) , (Fuller, 1979) and (Phillips-Perron, 1988 ) are performed to test the existence of unit root in order to establish the properties of individual series. The regression is estimated by equation (39) as follow:
Where ∆ is the difference operator, Y the series to being tested, K is the number of lagged differencies, and ε an error term. Beyond testing for the unit root, there is a need to establish whether the non-stationary variables are cointegrated so we follow the method developed by and to test for the presence of equilibrium relationship between economic variables. The concept of cointegration implies that, if there is a long run relationship between two or more non-stationary variables. Cointegration test is conducted after conducting a unit root test first on individual series and if the variables are integrated of order one; that is, I (1), the static model is estimated for cointegration regression. Secondly, the order of integration is evaluated, that is on the residual generated from static model. The t-statistics of the coefficient of the regression using ADF test determines whether we should accept cointegration or not. With this cointegration test still error correction is better than and being adopted. Following this procedure, the Error Correction Model (ECM) is very crucial in the cointegration literature as it drives from the fact that, if macro variables are integrated in order one and are cointegrated, they can be modeled as having been generated by Error Correction Model. The error correction model produces better short run forecasts that hold together in economic meaningful ways. Thus, we suggest the
reparametrization of the initial vector auto regression (VAR) in the familiar vector error-correction (VECM) formulated in equation (40). The general VAR(p) model can be written as:
Where Y t is and NX1 vector of the time series of interest, v t~I N(0, Σ) and B t contains the conditioning variable set. The order of VAR p is assume finite and the parameters Πi, Π and Ø are assume constant. The long-run response matrix is ∏and, if the case ∏ can be express as the product of two Nr matrixes φ and ω's: ∏=φω where ω contains the γ cointegrating vectors and φ is the loading matrix which contains the coefficients with which the cointegrating relationships enter the equations ∆Y t . As we mentioned earlier Johansen and Juselius methodology target is to test the existence of the long-run equilibrium relationship among the variables therefore the test is base on the maximum eigenvalue noted by (λmax) including the trace statistic (λtrace) or the likelihood ratio ( L. R). The general overparameterized model is estimated with maximum n lags denoted p. An error correction term is introduced in the model. Hence equation (41) is re-specified to include error-correction term (ECT) in this form:
(41) Where ψ measures the adjustment speed between the short-run and long-run disequilibrium and is vector error correction term (ECT) as independent variable in the estimation process will cover all the long-run information that was lost in the original estimation process, ∆ is the first difference operator and ε t is a purely white noise term. The ECT should have a negative sign and significantly different from zero. The negative sign of ECT means that the deviation event between actual and long-run equilibrium level would be adjusted back to the long-run relationship in the current periods to clear this discrepancy.
Furthermore, we perform the Granger-Causality test in order to examine the short-run relations among the five variables used in stock price regression equation. To solve this problem, we utilize the technique developed by (Granger, 1969) and improve later by (Sims, 1972) . If we consider for example suppose 2 variables, say X t and Y t , affect each other with distributed lags. The relationship between those variables can be captured by a VAR 
Where the joint hypothesis of F-test based to Wald statistics for each equation are:
Sources of Data
The quarterly data utilized for our study will be selected from the International Financial Statistics (IMF-FS-CDROM) published by the International Monetary Fund (IMF) covering the whole period 1999:1 to 2007:4. Where industrial production index (IPI) is production volume index numbers and inflation rate is defined by consumer price index (CPI); (IR) is the interest rate; the real exchange rate (RER) is computed as the ratio of foreign price proxied by consumer price to domestic consumer price multiplied by the nominal exchange rate of the domestic currency and M 2 is the real money balances reflecting demand for real money balance. Market movements and trends in the Cote d'Ivoire stock market are depicted by market indices namely the BRVM 10. This information is made available on the stock exchange market office website in order to allow even foreign investors to have information on a real time basis.
Empirical Result and Interpretation
Empirical Results
In this section, we first start by analyzing the summary of descriptive statistics of the variable, so Turning to the cointegration test, we follow the popular procedure developed by and ). As we mentioned earlier the method is based on the statistic values such us maximum eigenvalue (λmax) the trace statistics (λtrace) or the likelihood ratio (LR).These statistics are utilized to detect the number of cointegrating vectors between stock price index (SPI) and it determinants. To this purpose, we firstly proceed by finding the appropriate lag-length in order to make sure the gaussian structure of the residuals in the vector-error correction model (VECM). To overcome this problem, we use the criteria developed by using the Akaike Information criterion (AIC) and Schwarz Bayesian Criterion (SBC) in this form:
Where SSR(p) is the sum of square residuals of the estimated AR(p) the BIC estimator of , p is the value that minimizes BIC(p) among the possible choices p=0,1…, p max is the largest value of p value considered. Because the regression decreases when add lag. In contrast, the second term increases when you add a lag. The BIC trades off these two forces so that the number of lag that minimizes the BIC is a constant estimator of the true lag length (Waston, 1994) .The difference between the AIC and the BIC is that the term "LnT" in the BIC is replace by "2" in the AIC, so the second in the AIC is smaller then T represent the simple. The result shows that the optimal lag length is k=2.
Thirdly, we perform the cointegration test in order to determine the number of cointegrating vectors for different combinations of variables; table 3 displays the results.
Fourth, after getting the long-run cointegration relationship using and procedure, the error-correction model (ECM) can be expressed and estimated with a more appropriate simple dynamic representation of the (ECM) equation (41) (Gunasekarage, Pisedtasalasai, & Power, 2004) . In fact, FEVD is used to detect the causal relations among the variables. It also explains the degree at which a variable is explained by the shocks in all the variables in the system (Mishra, 2004) . While Impulse Response Function is used to detect the dynamic interaction among variables. For computing the IRFs, it is necessary that the variables in the system are in ordered and that a moving average process represents the system. The results are reported respectively in 
Interpretation of Empirical Results
In so doing, we performed univariate augmented Dickey-Fuller (ADF) and Phillips-Peron (PP) unit root tests for each variable that enters the multivariate model following the decision process proposed by (Dickey & Fuller, 1979) and (Phillips-Perron, 1988) testing for the significance of trend and no trend with non-stationary and assuming that the choice of lags is based to guarantee non-residual autocorrelation. The results over the period 1999:1-2007:4 reported in table 2 fail to reject the null hypothesis at level based on the tests mentioned above. Therefore, LnSPI, LnIPI, LnCPI, LnIR, LnEXR and LnM 2 contain a unit root in their levels form but not in their first differences form so they are integrated of order one, I (1) process.
In addition, the second step was to perform the cointegration test using the famous method developed by and . We found in our analysis that stock price index(LnSPI), industrial production index (LnIPI) ,consumer price index(LnCPI), domestic market rate (LnIR), real exchange rate(LnEXR) and real money balance (M 2 ) are cointegrated at the 5%(1%) level of significance. Both the maximum eigenvalue (λmax) and the trace statistics (λtrace) tests identify a unique statistically significance vector with (λmax=0.751173; λtrace=121.4322) see table 3. However, we reject the null hypothesis that long-term relationship exist between stock price index (LnSPI) and it main determinants when the domestic interest rate (LnIR) is employed as the basic determinant of the stock price index. Moreover, our over reparameterized model (VCEM) displays very meaningful result thus domestic interest rate (LnIR) and real exchange rate (LnRER) are all statistically significant at conventional significance levels 1 %, 5% level 
In fact, the normalized equation with LnSPI indicates more meaningful result with domestic interest rate elasticity with positive coefficient (-28.53913 ) significantly different to zero, positive sign of real exchange rate (LnEXR) elasticity (-6.558416), then we find also positive elasticity (-0.053809) for real money balance (LnM 2 ). Hence, according our empirical suggestions mentioned earlier, if we use stock price index as dependant variable, we fail to reject the null hypothesis of single cointegration at 5% significance level. This mean that the relevant variables utilized for stock price index function in Cote d'Ivoire are quite stable. Therefore, the long-run independent variables use in specifying the stock index function for this study seems to be good. Regarding Jansen, Thornton and (Dickey, 1991) , the vector that makes economic sense is that the estimated coefficients are close to and have the same signs as those predicted by economic theory. According (Jansen, 1991) and (Dickey & Thornton, 1991) cointegration analysis does not give estimates with structural interpretation regarding the magnitude of the parameters of the cointegrating vectors. Because cointegrating vectors merely imply long run, stable relationships among jointly endogenous variables, they generally cannot be interpreted as structural equations. Therefore, we continue our study by analyzing more deeply the effects of all relevant macro-variables on stock price index in Cote d'Ivoire.
Following the cointegration technique procedure, the short-run dynamics of the long-run stock price index function is analyzed by computing an error-correction model (ECM) with lags length (k=2) and report a significance F-test statistics which implying that there is an improvement in the overall significance of the model table 5. The result shows a correct sign (negative) meaningful and relatively good ECT t-1 coefficient (-0.009419). These signify that the adjustment process to an exogenous shock is rather acceptable. In another words, it would take 0.94 of the quarters of stock price index (LnSPI) to come to equilibrium if an econometric shock of relevant factors occurred both. Furthermore, cointegration among stock price index (LnSPI) and its determinants can also be confirmed by the significance of the lagged error-correction term (ECT t-1 ) at the conventional level 1%. This evidence from the test demonstrate that the selected determinants are important variables for long-run cointegration estimation vector but produce also a strong significant short-run impact on stock price index (LnSPI) function.
Moreover, the variance decomposition provided further evidence of relationships among the variables under investigation. The variance decomposition showed the proportion of the forecast error of one variable due to the other variables. Therefore, the variance decomposition makes possible to determine the relative importance of each variable in creating fluctuations in other variables (Ratanapakorn & Sharma, 2007) . figure 1 , we can also observe that a shock in LnM 2 increase after 5 quarters thus, this support that money market plays important role.
In the last step of our analysis, we run the Granger-causality following the method of (Granger, 1969) and (Sims, 1972) . The Granger causality test statistic is reported in table 6 reveals that there is unidirectional causality results as follow: i) Changes in consumer price index (LnCPI) Granger-cause changes in the stock price index (LnSPI); ii) Changes in the industrial production index (LnIPI) both Granger-cause consumer price index (LnCPI) and real money balance (LnM 2 ); iii) Changes in the Changes in consumer price index (LnCPI) Granger-cause the domestic interest rate (LnIR); iv) Changes the in real money balance (LnM 2 ) Granger-cause the real exchange rate (LnEXR). The causality analysis also highlights that there is strong bi-directional relationship between stock price index (LnSPI) and domestic interest rate (LnIR). The result indicates that none of Cote d'Ivoire's macroeconomic variables Granger-cause the stock index returns. This fact implies that macroeconomic variables might not be appropriate indicators to predict stock index returns. This also indicates that investors in the stock market did not intensively use the information of changes in macroeconomic factors when deciding their transactions during the study period. The inflation rate influences both the stock index returns and the money market movements. This may indicate that investors in both markets consider the inflation rate when calculating their expected returns. The unidirectional causality between the inflation rate and the stock index returns confirms the research by (Saunders & Tress, 1981) .The bi-directional causality between changes in the domestic interest rate and changes in the stock return in this country suggests that changes in the domestic interest rate might be used to predict the future stock price movement. Hence, the changes in the domestic interest rates could be a crucial instrument to predict and/or influence future changes in the stock index and the real sector of its economy.
Conclusion
In this study we investigate the role of macroeconomic variables in stock market movement during the period of January 1999 to December 2007. We employed Stock Price Index (SPI) namely BRVM10, industrial production index, consumer price index, domestic interest rate, real exchange rate and real money supply. We examined the long run relationship between share prices and group of macroeconomic variables using Johansen's multivariate cointegration tests. Short run dynamics were traced using impulse response function and forecast error variance decomposition analysis. We performed the Granger-Causality test in order to examine the short-run relations among our relevant variables used in the regression. To solve this problem, we utilize the technique developed by (Granger, 1969) .
Cointegration analyses provide evidence in support of long run relationship between share prices and macroeconomic variables identified over the study period. Contrary to our hypothesis, inflation positively correlates with stock price index. This means that the stock market provide partly or full hedge against inflation. Our result support the finding of (Firth, 1979) , (Anari & Kolari, 2001) , (Luintel & Paudyal, 2006) and (Gultekin, 1983) . The forecast error variance decomposition (FEVD) analysis test results indicate that inflation or consumer price index explains higher proportion of the variation of the stock prices index compared to domestic interest rate , industrial production index, real exchange rate and real money supply. Our suggestion base on the result is that potential investors should pay more attention to consumer price index CPI followed by domestic interest rate (IR), real money supply (M 2 ) rather than real exchange rate EXR and industrial production index IPI. Turning to the impulse response function, we observe that industrial production index(IPI) and consumer price index CPI seem to have immediate effect on SPI positive responses with long run association with positive standard deviation innovation in CPI. The result implies that the market efficiently allocate resources by adjusting to general increase in price levels in the long run. The responses of LnSPI to LnIR, LnEXR and LnM 2 are in line with findings by other researcher in both advanced and emerging markets. The Granger-causality test reveals that there is strong bi-directional relationship between stock price index (SPI)) and domestic interest rate (IR). Thus, changes in the domestic interest rate might be used to predict the future stock price movement.
The linkage between domestic stock price index movements and the selected macroeconomic variables for our study have been found to be very weak in Cote d'Ivoire. This may indicate that macroeconomic factors are not appropriate indicators to forecast the future behavior of the stock index movements in Cote d'Ivoire. This also means that the stock markets are not able to capture information about the changes in macroeconomic variables. The study suggests that appropriate monetary policies should be taken by monetary authorities to control inflation so that the volatility of the stock markets can be minimized. The increase in Industrial production can play significant positive role in development of the capital markets of Cote d'Ivoire. The countries authorities should therefore formulate such a policy which supports stock prices through the promotion of industrial production. indicate respectively the stock price index, industrial production index, consumer price index, nominal interest rate, real exchange rate and the real money supply. The ∆ denotes first-difference derivation. The asterisks *, **, and *** denote statistical significance at 1%, 5%, and 10% levels, respectively. McKinnon (1980) critical values are used for rejection of the null unit root. Note: F-test result indicates the overall significance of the model. The asterisks ***, ** and * implies statistically significant at 1%, 5% and at 10 % level respectively. 
